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Title of the Invention D-1560 
ORIGINAL FEEDING APPARATUS AND IMAGE READING APPARATUS 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to an original feeding 
apparatus and an image reading apparatus provided with the 
original feeding apparatus* The image reading apparatus of the 
invention can be used for a device such as a copier^ printer^ 
facsimile machine or scanner. 

10 [0002] An original feeding apparatus feeds an original or 
sheet stacked on an original feeding tray (original tray) one at 
a time to an original reading unit to read an image on the 
original. After the original reading unit reads the original, 
the original is discharged to a discharge tray. 

15 [0003] In recent years, there has been increased a demand for 
an automatic document feeding apparatus with high quality reading 
performance. In such an automatic document feeding apparatus, a 
transport roller for transporting the original is required to 
transport the original linearly (without bending) relative to a 

20 transport direction without any variation. The demand for such 
transport performance has been increased proportion to image 
quality. 

[0004] FIGS. 7(A) to 7(C) are sectional views of a 
conventional original feeding apparatus with a large roller 131 

25 (transport roller) • Arrows shown in FIGS. 7(A) to 7(C) indicate 
positions on the original where the large roller 131 nips the 
original (position where an outer circumference of the large 
roller 131 contacts the original). As shown in FIGS. 7(A) to 
7(C), in the conventional apparatus, the large roller 131 nips 

30 the original at various positions, at which the large roller 131 
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starts transporting the original. The conventional original 
feeding apparatus does not control the roller to contact the 
original at a constant position on the outer circumference 
thereof for reading the original. 
5 [0005] FIG. 7(A) shows a nipping position of the large roller 
131 on the original when nipping a first original. FIG. 7(B) 
shows a nipping position of the large roller 131 on the original 
when nipping a second original. FIG. 7(C) shows the nipping 
position of the large roller. 131 on the original when nipping a 

10 third original. The nipping positions (contact positions of the 
outer circumference) of the large roller 131 for the respective 
originals vary and are inconsistent. Depending on when the large 
roller 131 starts rotating, the outer circumference of the large 
roller 131 contacts the original at a different position. 

15 [0006] When a plurality of the originals is read consecutively, 
it is necessary to reduce variation due to eccentricity of the 
roller and to transport the originals in a constant manner (such 
as a constant transport speed and a constant feed amount) . To 
this end, it has been tried to minimize the variation of the 

20 roller associated with rotation to improve precision of the 
transport roller. Specifically, it has been tried to improve 
circularity of the transport roller and the roller shaft, or 
prevent vibration of the roller caused by the rotation to 
increase the precision. 

25 [0007] In the conventional original feeding apparatus 
described above, the large roller does not nip the original at a 
constant position (position of contact on the outer 
circumference) when the large roller starts transporting the 
original. In this case, when the roller does not have sufficient 

30 precision, the following problems may occur as the roller 



contacts the originals at different positions. For example, the 
original may be transported at a different speed. When one side 
of the roller has a transporting force different from that on the 
other side thereof in a direction perpendicular to the transport 
direction, it is possible to cause a variation in image alignment 
(such as a leading edge position, a side position and skew) for 
each original. Therefore, it is necessary to use a part with 
high precision to reduce the variation. 

[0008] In order to improve the precision of the transport 
roller, it is necessary to implement advanced technology in a 
manufacturing process and quality control. For example, it may 
be necessary to add a process of polishing the outer surface of 
the roller after a process of molding the outer surface of the 
roller. The additional process increases the amount of work, 
thereby reducing the productivity of the part, increasing 
difficulty in the quality control, and increasing a cost of the 
part. Also, it is difficult to control the quality of a large 
quantity when the part has high precision. 

[0009] In view of the problems described above, the present 
invention has been made, and the first object of the present 
invention is to provide an original feeding apparatus and an 
image reading apparatus in which an original is transported and 
read stably without using a part with high precision to reduce a 
variation when a plurality of the originals is processed 
continuously. 

[0010] The second object of the present invention is to 
provide an original feeding apparatus and an image reading 
apparatus in which an operator can select a high quality mode for 
producing a high quality image and a non-high quality mode for 
reading the original at a high speed. 
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[0011] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

Summary of the Invention 
5 [0012] In order to attain the objects described above, 
according to the present invention, an original feeding apparatus 
includes a sheet feeding tray for stacking an original; feeding 
means for feeding the original stacked on the sheet feeding tray 
one at a time; a transport roller for receiving the original from 

10 the feeding means at a predetermined nipping position and 
transporting the original while an outer surface of the roller 
contacts the original; drive means for driving the transport 
roller; and detection means for detecting that a predetermined 
position on the outer surface of the transport roller matches the 

15 nipping position* In the original feeding apparatus, the 
transport roller is controlled such that the transport roller 
receives a leading edge of the original fed from the feeding 
means at the predetermined position, i.e. an original transport 
starting position. 

20 [0013] In the present invention, the transport roller 
transports the original to a reading position from the constant 
predetermined position on the outer surface of the transport 
roller, i.e. the original transport starting position. 
Accordingly, it is possible to reduce variation in the original 

25 transport performance when a plurality of the originals is read 
continuously. In the present invention, the original transport 
starting position is located at a constant position on the outer 
surface of the roller, so that the original is transported stably, 
thereby obtaining stable image quality without using a part with 

30 high precision. 
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[0014] According to the present invention, an original reading 
apparatus includes a sheet feeding tray for stacking an original; 
feeding means for feeding the original stacked on the sheet 
feeding tray one at a time; a transport roller for receiving the 
5 original from the feeding means at a predetermined nipping 
position and transporting the original while an outer surface of 
the roller contacts the original; reading means for reading an 
image on the original fed by the transport roller at a 
predetermined reading position; drive means for driving the 

10 transport roller; detection means for detecting that a 
predetermined position on the outer surface of the transport 
roller matches the nipping position; and reading mode setting 
means for selecting a high quality mode and a non-high quality 
mode. In the original reading apparatus / when the high quality 

15 mode is selected^ the transport roller is controlled such that 
the transport roller receives a leading edge of the original fed 
from the feeding means at the predetermined position, i-e. an 
original transport starting position. 

20 Brief Description of the Drawings 

[0015] FIG. 1 is a plan view of an original feeding apparatus 
mounted on an image reading apparatus according to the present 
invention; 

FIG 2 is an enlarged view of an original transport mechanism 
25 of the original feeding apparatus shown in FIG 1; 

FIG. 3 is a block diagram of a control configuration for 
controlling transport of the original; 

FIGS. 4 (a) -4(c) are sectional views of the original feeding 
apparatus for explaining a process of transporting the original 
30 by a transport roller; 
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FIG 5 is a timing chart of transporting the original 
according to the present invention; 

FIG. 6 is a flow chart for explaining an operation of 
transporting the original; and 
5 FIGS. 7 (a) -7(c) are sectional views of a conventional 

original feeding apparatus for explaining a process of 
transporting the original by a transport roller. 

Detailed Description of Preferred Embodiments 

10 [0016] Hereunder, preferred embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings. FIG. 1 is a sectional view of an 
automatic document feeder 1 (hereinafter referred to as ADF) and 
a reading device 2 is an image reading apparatus according to the 

15 present invention. As shown in FIG. 1, the image reading 
apparatus is provided with the ADF 1 and the reading device 2. 
FIG. 2 is a sectional view of an original transport mechanism of 
the ADF 1. 

[0017] The ADF 1 is mounted on the reading device 2 to 
20 transport an original or sheet to pass over a top surface of the 
first platen 3 in the reading device 2. In the reading device 2., 
a light source 4 such as a lamp irradiates light on the original 
through the first platen 3. Mirrors 5 reflect the light to form 
an image on a condenser lens 6, and an image sensor (reading 
25 means) such as a charged couple device (CCD) reads the image on 
the original . 

[0018] The first platen 3 has a reading position (reading 
unit) of the reading device 2, and the reading device 2 is 
provided with a second platen 8 having a surface area large 
30 enough for placing an entire surface of the original. In the 



reading device 2^ when an operator opens the ADF 1 and places a 
thick original such as a book on the second platen 8^ it is also 
possible to move the first carriage 50 having the light source 4 
and the mirrors 5, and the second carriage 51 in a sub-scanning 
5 direction to read an image on the original through the second 
platen 8. 

[0019] The ADF 1 is equipped with an original tray 9 for 
stacking a plurality of the originals, supply means 10 for 
supplying the original stacked on the original tray 9 one at a 

10 time to the reading position, and a discharge tray 11 for storing 
the original discharged from the reading position. The ADF 1 
also includes a paper feed path 16 for feeding the original 
stacked on the original tray 9 one at a time toward the reading 
position on the first platen 3, a transport path 17 extending 

15 from the paper feed path 16 for guiding the original along the 
first platen 3, and a discharge path 18 extending from the 
transport path 17 to a discharge outlet of the discharge tray 11. 
[0020] The ADF 1 also includes a circulating path 19 extending 
from the discharge outlet of the discharge tray 11 to a 

20 connecting portion of the paper feed path 16 and the transport 
path 17 for returning the original to the transport path 17, an 
intermediate path 21 branching from the discharge path 18 for 
guiding the original from the transport path 17, and a switchback 
path 22 for switching back the original from the intermediate 

25 path 21 to transport the original in a reverse direction. 

[0021] In a duplex reading mode for reading images on both 
sides of the original, a pair of switchback rollers 40 rotates in 
reverse to switchback a transport direction of the original from 
front to back while nipping a trailing edge of the original, and 
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transports the original to the reading position of the first 
platen 3 via the circulating path 19. 

[0022] As described above, the original feeding apparatus 
according to the invention has a function of returning the 
5 original to the predetermined reading position. When the 
original is returned to the reading position, the original is 
transported to the reading position after being transported in 
the discharge direction, or the original is switched back toward 
the upstream direction opposite to the discharge direction and is 

10 transported to the reading position. 

[0023] In the sheet feed path 16, there are arranged a feed 
roller 26 for feeding the original, a transport roller 28 for 
transporting the original fed by the feed roller 26, a separation 
member 2 9 for allowing the transport roller 28 to transport only 

15 the uppermost single original and for preventing the second and 
subsequent originals from being fed, and a pair of register 
rollers 30 for transporting the original from the transport 
roller 28 toward a further downstream side after aligning the 
leading edge thereof. 

20 [0024] The feed roller 26 and the transport roller 28 are 
connected to a feed motor Ml via a one-way clutch OWl . The 
register rollers 30 are connected to the feed motor Ml via a one- 
way clutch 0W2. With this configuration, the feed motor Ml 
rotates the feed roller 26 and the transport roller 28 in a 

25 forward rotation thereof and rotates the register rollers 30 in a 
reverse rotation thereof. 

[0025] In the transport path 17, there are arranged a large 
transport roller 31 and a plurality of follower rollers 32, 33 
and 34 pressed against an outer circumference of the transport 
30 roller 31. The transport roller 31 is driven forward and in 
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reverse by the transport motor M2 . The transport roller 31 is 
provided with a home position sensor SIO (detection means) for 
detecting that a starting position X (hereinafter referred to as 
a home position X) on the outer surface of the transport roller 
5 31 where the transport roller 31 starts transporting the original 
is located at a predetermined original nipping position. 
[0026] A pair of discharge rollers 37 for discharging the 
original to the discharge tray 11 and a follower roller 36 
pressed against the transport roller 31 are arranged in the 

10 discharge path 18. The discharge rollers 37 are connected to the 
transport motor M2 capable of rotating forwardly and reversely. 
The switchback path 22 is arranged below the discharge path 18. 
[0027] A solenoid S0L3 is provided for separating one of the 
switchback rollers 40 from the other. Accordingly, when the 

15 original is circulated via the circulating path 19 and the 
transport path 17, it is possible to transport the original 
without hindrance when the leading edge of the original crosses 
the trailing edge thereof. The switchback rollers 4 0 are 
connected to the feed motor Ml capable, of rotating forwardly and 

20 reversely. 

[0028] A backup guide member 60 is disposed above the first 
platen 3 at a downstream side of the transport path 17. The 
backup guide member 60 is provided for regulating a transport gap 
of the transport path 17 for accurate reading of the image on the 
25 original. 

[0029] A switchback flapper 42 is disposed at a downstream 
side in the transport path 17 for guiding the original to one of 
the discharge path 18 and the switchback path 22. A switchback 
solenoid SOLI is provided for driving the switchback flapper 42. 
30 The switchback flapper 42 is located at a position a shown in FIG, 



2 for guiding the original to the switchback path 22, and is 
located at a position b shown in FIG. 2 for guiding the original 
to the discharge path 18. 

[0030] A discharge flapper 45 is disposed at a downstream side 
5 of the switchback flapper 42 for guiding the original to one of 
the circulating path 19 and the discharge roller 37. The 
switchback solenoid SOLI drives the discharge flapper 45. The 
discharge flapper 45 is located at a position a' shown in FIG. 2 
for guiding the original to the discharge roller 37, and is 
10 located at a position b' shown in FIG. 2 for guiding the original 
to the circulating path 19. A free flapper 43 is arranged above 
the discharge path 18 and moves downwardly when the trailing edge 
of the original passes thereby. 

[0031] The discharge rollers 37 are connected to the transport 
15 motor M2 capable of rotating forwardly and reversely. In the 
duplex reading mode for reading the images on both sides of the 
original, the pair of the discharge rollers 37 rotates in reverse 
to switchback the transport direction of the original from front 
to back while nipping the trailing edge of the original, and 
20 transports the original to the transport path 17 via the 
circulating path 19. 

[0032] A pressing solenoid (not shown) is provided for 
separating one of the discharge rollers 37 from the other. 
Accordingly, when the original is circulated via the circulating 
25 path 19 and the transport path 17, it is possible to transport 
the original without hindrance when the leading edge of the 
original crosses the trailing edge thereof. 

[0033] FIG. 3 is a block diagram of a transport control device 
80 for controlling the transport of the original. An empty 
30 sensor S3 is disposed on the original tray 9 for detecting the 



original thereupon. A register sensor 34 is disposed in the 
paper feed path 16. A read sensor S5 is arranged in the 
transport path 17. A switchback sensor S6 is arranged in the 
switchback path 22. A discharge sensor S7 is arranged in the 
5 discharge path 18. A home position sensor SIO is arranged at the 
transport roller 31. 

[0034] The sensors S3 to SIO are connected to the transport 
control device 80 (control means) . The feed motor Ml and the 
transport motor M2 are connected to the transport control device 

10 80. The switchback solenoid SOLI, the discharge solenoid SOL2 
and the separation solenoid S0L3 are connected to the transport 
control device 80. The transport control device 80 comprises a 
central processing unit (or CPU) to control the transport of the 
original. The transport control device 80 controls the motors Ml 

15 and M2 and the solenoids SOLI to SOL3 for performing the 
operation of transporting the original based on a signal output 
from the sensors of SI to SIO. 

[0035] According to the embodiment of the present invention, 
the image reading apparatus comprises an image signal control 
2 0 device (not shown) for receiving an output signal from red, green 
and blue line sensors reading the image on the . original . The 
image signal control device determines that the image is in color 
when there is a difference in the output signals from the sensors, 
and determines that the image is in black and white when there is 
25 no difference. 

[0036] According to the embodiment of the present invention, 
the image reading apparatus determines whether the original is in 
color or in black and white, and reads the color image in the 
high quality mode and reads the black and white image in the non- 
30 high quality mode. It is also possible to select the reading 



mode through an image quality selection switch (not shown) . 
Accordingly, when an operator wants to read the black and white 
original in the high quality mode, it is possible to select the 
high quality mode to read the black and white original through 
5 the image quality selection switch. 

[0037] A configuration and an operation of the transport 
roller 31 in the ADF 1 for detecting the home position will be 
explained next. FIGS. 4(a)-4(c) are sectional views of the ADF 1 
for explaining the transport operation of the transport roller 31 

10 in the ADF 1. 

[0038] In the embodiment, the home position sensor SIC is 
disposed on the transport roller 31 for positioning the home 
position X (position for starting the transport operation) on the 
outer surface of the transport roller 31 at a constant position 

15 when the original is transported in the high quality mode (color 
image reading mode) . The home position sensor SIO is formed of, 
for example, a slit plate and a photo-interrupter (position 
display member) . 

[0039] The home position sensor SIO is arranged so that the 
20 home position X on the transport roller 31 is located at a 
predetermined position (position where the transport roller 31 
and the follower roller 32 start nipping the original) when the 
position display member is detected (for example, when light from 
the position display member is detected) . The home position 
25 sensor SIO sends a home position detection signal to the control 
device 80 when the home position X on the transport roller 31 
reaches the predetermined position. 

[0040] The control device 80 drives the feed motor Ml to 
rotate in reverse to drive the register rollers 30, thereby 
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transporting the original to the predetermined position between 
the transport roller 31 and the follower roller 32. 
[0041] The original transported from the register rollers 30 
abuts against the nipping position between the follower roller 32 
5 and the transport roller 31. Then^ the transport motor M2 starts 
rotating forward to transport the original to the transport path 
17 while contacting the outer surface of the transport roller 31. 
[0042] FIG. 4(a) shows the ADF 1 in which the transport roller 
31 and the follower roller 32 nip the first original at the 

10 nipping position (starting position of the transport operation 
indicated by the arrow in the drawing) where the home position X 
of the transport roller 31 contacts a surface of the follower 
roller 32. In FIG. 4(b), after the first original .is transported, 
the transport roller 31 rotates and nips the second original at 

15 the nipping position (indicated by the arrow in the drawing) . In 
FIG. 4(c), after the second original is transported, the 
transport roller 31 rotates and nips the third original at the 
nipping position (indicated by the arrow in the drawing) . 
[0043] As shown in FIGS. 4(a), 4(b) and 4(c), the home 

20 position X on the transport roller 31 is detected through the 
home position sensor SIO, so that the transport roller 31 always 
nips the original at the home position X on the transport roller 
31. Accordingly, the transport roller 31 nips the original at 
the same position on the outer surface thereof for each original, 

25 and the transport roller 31 nips the original at the same 
contacting surface thereof for each original. Therefore, it is 
possible to transport the original uniformly for each original, 
thereby reducing a variation (in a transport speed and alignment) 
and obtaining the high quality image. 
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[0044] When the original is transported with the same 
transport characteristic, it is possible to correct a position, a 
shift and a color of the image on the original in the same 
process, thereby obtaining the high quality image in the final 
output and making it easy to read the original as opposed to the 
apparatus in which the original is transported with a different 
transport characteristic for each original. When the high 
quality image is not necessary (for example, in the case of the 
black and white original), the transport roller 31 transports the 
original from an arbitrary position on the outer surface thereof 
so that the original is read at a speed higher than that in the 
high quality mode. 

[0045] FIG. 5 is a timing, chart for explaining the home 
position X of the transport roller 31 and the transport operation. 
15 FIG. 6 is a flow chart for explaining a process of the original 
transport operation in the high quality mode. A basic operation 
of transporting the original in the high quality mode will be 
explained next 

[0046] At first, the transport roller 28 transports the 
20 original (STIO) , and the register sensor S4 arranged at the paper 
feed path 16 turns ON (STll) . The leading edge of the original 
is transported to the register rollers 30 (ST12) . The home 
position sensor SIO is in an ON state, i.e. the home position X 
of the transport roller 31 stops at the nipping position. The 
25 transport roller 31 waits for the original to be transported from 
the register rollers 30 (ST13) . 

[0047] When the register rollers 30 start transporting the 
original, the transport roller 31 also starts rotating to nip the 
original at the home position X (indicated by the arrow in FIG. 
30 4 (a)) on the transport roller. 31 (ST16) . The original is 
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transported to the transport path 17 and the read sensor S5 turns 
ON. After a predetermined amount of time, the reading start 
signal is sent to the reading means. After the original is read 
and passes through the reading position, the transport roller 31 
5 waits for the next original while the home position X is located 
at the nipping position (ST18) . 

[0048] It may take time until the transport roller 31 is set 
at the home position X. In the ADF 1 of the embodiment, the 
transport roller 31 transports the original from the home 

10 position X only in the high quality mode. In the non--high 
quality mode, the original is transported in the normal way 
without waiting, i.e. the original is transported from the 
arbitrary position, not from the constant position. The 
transport roller 31 may have an outer circumference suitable for 

15 the original to be processed in a large quantity. 

[0049] An operation of transporting the original in the ADF 1 
will be explained next with reference to FIG. 1 to FIG. 4(c). 
First, a single-side reading mode for reading one side of the 
original will be explained. When the empty sensor S3 is in an ON 

20 state, i.e. the original is on the original tray 9 and the paper 
feed signal from the reading device 2 is received, the feed motor 
Ml rotates forward to feed the original. At this time, the feed 
roller 26 and the transport roller 28 rotate in the transport 
direction, and the register rollers 30 do not rotate due to the 

25 one-way clutch 0W2. When the register sensor S4 detects the 
leading edge of the original, the feed motor Ml transports the 
original for a predetermined amount and stops. At this time, the 
leading edge of the original abuts against the nipping position 
of the register rollers 30, and the original is bent for aligning 

30 the leading edge of the original and removing skew thereof. 

15 



I 



After the original is stopped^ the feed motor Ml rotates in 
reverse to feed the original from the paper feed path 16 to the 
transport path 17. 

[0050] When the feed motor Ml rotates in reverse, the 
5 transport motor M2 is driven to transport the original in the 
transport path 17 along the transport roller 31. At this time, 
the transport roller 31 and the follower roller 32 nip the 
original at the home position of the transport roller 31. Then, 
the transport roller 31 transports the original to the transport 
10 path 17. 

[0051] When the read sensor S5 detects the leading edge of the 
original transported through the transport path 17, the feed 
motor Ml and the transport motor M2 transport the original for a 
predetermined amount, and stop. At this time, the original stops 
15 at a position in front of the platen 3. The transport motor M2 
drives again when the read signal is received from the reading 
device 2 to pass the original over the first platen 3, so that 
the reading means reads the image on the original. 

[0052] In the single-side reading mode for reading the image 
20 on one side of the original, when the register sensor S4 detects 
the trailing edge of the original while the original passes 
through the transport path 17, it is determined whether the next 
original is on the original tray 9. When there is the next 
original on the original tray 9, it is controlled to start 
25 transporting the next original in the way same as that for the 
previous original. At this time, the transport roller rotates to 
the home position. 

[0053] Next, the duplex reading mode for reading the images on 
both sides of the original will be explained. The feed roller 26 
30 and the transport roller 28 rotate to feed the original, so that 



the leading edge of the original abuts against the register 
rollers 30 to eliminate skew thereof. Then, the register rollers 
30 and transport roller 31 rotate to send the original from the 
paper feed path 16 to the transport path 17. After the read 
5 sensor S5 detects the leading edge of the original, the original 
is transported for a predetermined amount, and stops at a 
predetermined position in front of the platen 3. 

[0054] The original is transported from the original tray 9 to 
the position in front of the first platen 3 in the way same as 

10 that for the single-side reading mode described above. 

[0055] In the duplex reading mode, the switchback solenoid 
SOLI is activated to move the switchback flapper 42 to a position 
for guiding the original into the switchback path 22. When the 
reading transport signal is received from the reading device 2, 

15 the transport motor M2 rotates again and the discharge motor (not 
shown) rotates forward. Accordingly, the original passes over 
the first platen 3 for reading by the reading means, and the 
original is then guided into the switchback path 22. 
[0056] The original guided into the switchback path 22 is 

20 transported through the switchback path 22 while being nipped by 
the switchback rollers 40. When the switchback sensor S6 detects 
the trailing edge of the original, the discharge motor and the 
transport motor M2 are stopped while the pair of the switchback 
rollers 40 nips the trailing edge of the original. Then, the 

25 discharge motor rotates in reverse to rotate the pair of the 
switchback rollers 40 in reverse to switchback the original and 
guide the original into the circulating path 19. 

[0057] When the original switched back by the switchback 
rollers 40 is transported for a predetermined distance, the 
30 leading edge of the original abuts against the nip of the 



1 



follower roller 36 and the transport roller 31, so that the 
original is aligned to remove skew thereof. The transport motor 
M2 drives again to rotate the transport roller 31 to transport 
the original. When the original is transported along the 
5 transport roller 31 and the leading edge thereof reaches the 
nipping position of the transport roller 31 and the follower 
roller 32, the transport roller 31 stops temporarily. When the 
transport roller 31 is not located at the home position X, the 
follower roller 36 separates from the transport roller 31, and 

10 the transport roller 31 rotates to the home position X. 

[0058] When the transport roller 31 is positioned at the home 
position X, the transport motor M2 stops. After the follower 
roller 36 is pressed against the transport roller 31, the 
transport motor M2 starts to drive again to rotate . the transport 

15 roller 31 and start transporting the original into the transport 
path 17. When the read sensor S5 detects the leading edge of the 
original, the transport motor M2 stops after a predetermined 
amount of time. As a result, the original fed from the 
switchback path 22 is returned to the transport path 17 via the 

20 circulating path 19. 

[0059] After the image on the other side of the original is 
read, the original is transported to the switchback path 22 again. 
Then, the switchback flapper 42 is activated to move the first 
flapper 42 to a position for guiding the original into the 

25 intermediate path 21, so that the original is guided from the 
intermediate path 21 into the switchback path 22. After the 
original is switched back in the switchback path 22 and is turned 
over, the pair of the discharge rollers 37 discharges the 
original to the discharge tray 11 via the discharge path 18. 



[0060] In the embodiment, the follower roller 32 is disposed 
around the large roller 31 as shown in FIG. 2. Alternatively, it 
is possible to provide a drive roller facing each follower roller 
for driving the follower roller in common, or it is possible to 
5 nip the original at a common starting position. 

[0061] As described in detail above, according to the present 
invention, the original feeding apparatus and the image reading 
apparatus include the sheet feeding tray for stacking the 
original; the feeding means for feeding the original stacked on 

10 the sheet feeding tray one at a time; the transport roller for 
receiving the original from the feeding means at the 
predetermined nipping position and transporting the original 
while the outer surface of the roller contacts the original; the 
drive means for driving the transport roller; and the detection 

15 means for detecting that the predetermined position on the outer 
surface of the transport roller matches the nipping position. In 
the original feeding apparatus and the image reading apparatus, 
the transport roller is controlled such that the transport roller 
receives the leading edge of the original fed from the feeding 

20 means at the predetermined position, i.e. the original transport 
starting position. 

[0062] Accordingly, it is possible to reduce variation in the 
original transport performance when a plurality of the originals 
is read continuously. In the present invention, the original 
25 transport starting position is located at a constant position on 
the outer surface of the roller, so that the original is 
transported stably, thereby obtaining stable image quality 
without using a part with high precision. 

[0063] While the invention has been explained with reference 
30 to the specific embodiments of the invention, the explanation is 



illustrative and the invention is limited only by the appended 

claims . 



20 



